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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS MANUFACTURE 
(57) Abstract : . 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display element with little 
deterioration of display quality caused by 
temperature variation by improving the 
temperature characteristics of the display 
quality affecte.d by high hardness and low 
elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of 
substrates 1, 2 equipped with transparent 
electrodes 5, 6, spacers 3 arranged between the 
pair of substrates 1, 2 to maintain the gap 
between them constant and a liquid crystal 
layer 4 enclosed between the substrates 1, 2. 
in this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum 
of repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer 4 is 
always nearly 1 atm and the repulsion of the 
spacers 3 and the internal pressure of the 

liquid crystal layer linearly vary respectively with respect to temperature 
variation in the use temperature range of the element. 
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* ) filcft^T. WttSaBttSSt^foTOi. SDo. ± 

T. mlS7s^-^3<^^73kl?l£?S B e B^4 0l*]Ei:0 
.^a^^lCtiJs 1 f,ET^-7tl07.^-t 3 S.*/f£ B B B Ji 
4 rtE^'-f-^-fix'J -TtzSftt-4 «t -jCfSBx^n-C^ 
4 . - <T> i 'j =i:<iJ%C J: 0 . S?£Bf coffiST' b ffi&^m 

tz. -t A-JEcotg- r 4 rcrt i : fs . ^^--^co^S 
^r7^# < T4'J>«*%4#. **Bjtj3v^-Cti^^- 
tf 3 ^isSO»14r*1-4^rt . fifcfcSKoj.*'*— fro 
Ti-Tn^S * T'ti^g v <. X^- ■*<7)ttm& S r S" ^ 
* SOflfcfe L ^^HsiClS^f 4 2 k>"C'& 4 , 
T. ^>l'&<r)^t£i5—'&ifi%hti. Lfri>, 7^— fr 
tf5^ffiflE<0lt*iBH Lfc r%7? jSW)»fe S-RSjtT 
#. a*B D ofil*-ra±-r4Ckd i T?4. 
[0067] iy.T(C. ±ieiSEx^>^B S Ba^S?Oia^t77 

[ o o 6 s ) Tt-f, ftSktmrnoxmizm-is . s-e^m 

I 0 0 6 9 3 3^st7rar^2 £ SfH .'I 
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«»SfutS« 1 tcA-#v*-*trJS9£&tf 'J 

^TlE#7Ai« 1 IC^-Ol/^ MlOrM 
•f £ (M2 ( b ) ) ,. Ztl* . ®&m± 5 0 0 r p mt 
5 ^H^ft, 1 3 0 0 r p m T" 3 0 8?IBJ t Lfz , L £> 
mz . SO'CtS #Hr 'J'\-7rS-5^. c 4> t- B 2 
( c ) (C^TJ: 5t:> Wll *ffli*7* h 'J V7' 
77 f -fi»BT'eJLTt:a^SW3g3e4S^a«^'<— 9-3 
rMU:. £r*S. COIROUVSBfliflBi. i 5 mW 

{0070} fSf<7)a«7A- 9HS*«/hS < . 

<r>mmxn . aT^^mv^—rnzmit*^ l k . 
coo? i j 7ft\ m—ttrnt Lxn. msiz^tt 

fc. H. 113 ( a } ti»ttS»Lfc«!B<0^-*S:* 
L, II 3 (b) »iMSS^41J0^1RO*'<--9-£* 

IfC 3 B t L < l±BAf££ 3Ci L< »±^«Si« 3 D x 
SORITBrllttftB ->T n < «itr t o^^-frMf 

-9-35- t -r 4 7f &T-£> 4 ... 

C0 0 7 2] IlCli, i4CStJ:7C^^-t3^ 
f^gP9 1 L < ti^SC & ^StSgl: f^ChCJ: 

[ 00 7 3] fSHfcti. Y*\zdiJ*JUmi**}f 

[0074] mmizit. v=jx h^m^-srTtf^^is 
x-h h ■. \> >x h <pnmmm<vmm k Ttfi z t x . m 

[0 0 7 5 ] Mb-lix^— ^tt«0Wt«2r/|NS < ^ 

[00 7 6] _hie^>v >.Tno7r;£(c J: -;ti, x^— ? 

[00 7 7] &T<0<?>JT1;i, ±iem-^^i£. BP*, . ES 

?h . AtttttrKiHi. 7 ? h 'J V ^7 7 < -fiE«t= «t 
4 x -v -f y r M 0 £t i fc t= J: '9 . SHfi*— 2 5 
u rn ^) 3E*»<0 S^SI^A^— 9-3 5- L , * 

Oil. «i. Xt— H-OfJStOESrara 



tl-^/ ; o«<. H5 (a) i^TtJ:^:. £ 

««c»ia$ixfca«^^— 9-0«B«0**r H 1 . 5^ 
!BJT1?ffSirTBr^<o-fe^»^t £r-5*:@5 (b) IZyjk 
T&MX't?>&#*'<--?<?>Bi~ r H 2 its ( JSTffl*; 

2>^o^*i#iC. S^A-tOSelim 2 (fit, 
m2<H 1 } iz^B^tL. ZiOSS(±rn2Tl5:S 
tt*^-ir(iW4S3BttJB-Cft 4 ■- fc ^ST«I. - 
77, 7.^-— «-<7>^g£c7)SSr/J-^ < Lfl"® t . -tjum 

^n-'Xi-n^h l , 3* ctcI -r r & 1 7^-tr-t-sia l 

T (, , 5»tt3E»RIBSrltftT't: ifcisC. 7^-^ 

( o o 7 s ] jtis<o*AS-tsr?* . *mm<rmm i x- 

ii. J£®a*5. OOym. 7-<— 9-iO^$O^F*gil^ 
4 . 7 0 jw m , « 5 ^tcBs 3 XSflE. & fSL^m.^ 

3 0 0 My m m 2 b % Z> t o izWSt Lfc . L * k 4 
fx . 2 0 0 •C^iSST'^ h ^- 2? r ff o ^ . mz. — 

(e) > . fcirvc. 7-U7^I?rfgSLT. —#4038^ 
ffliS 5 . 6 WSS 1 , 2 r Sia^-^^^TIIDJE • m 
*LT. y-A-ITrgftj^i, (03 ( f ) ) . *o 

fsL >—/UsC7^— S5CCl5(tt>^j±ADA^. -*t«0 

[0079] ace. -t/l/ffSrWAeOflEi-rSfcrtt. ffi 
ftS^S^F- c h . »E« F r 0 . 3 k g f / c m 

[0 080} ±ldlfl(c i "3f^S L f-^aS^^iO-fe 
;UJI{±^ffi4 . 6 5 x/ m , (i" ^> oS= 0 . 12 w.m r f= 
t Z t #X' £ . SB B B S^g^*l!2tt^ 3 >- h 7 X h aS* 
*Btl*liLt. -OPS. StSra<C7Bfix'L^7^— ^t-co 
SJ^Ic^ . 7 QumX'hhZtwh. Z^fM 

X'iiA^—rco— z t tfibfr 

is, JilcO(iIl-PSSc i-i.l> mxUZc< , 3^ 
miai 20^ rnWT. X^.— ^Se^l^ffi** 3 m m 

y±2 C 0 Ofl,- -.m-K7tor:i;. 
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WfM C- J: -> X iilS? tlT v * £ . 
[008 1) S^^-^r+gC LT^r-fl- 

3 *i mULh 2 0^. mfclT, rtRf>4M§** 2 /* mH 
±15*! mWT. *nWm&4 u m* &± 1 4 0 u. m*W 

T . X <<-*t<rm&&mt 5 ®/ m m - fcLb 20000 

[ 0 0 S 2 3 iJEiOAfrWSffitati. 7*t 
f:.,~T7 'J /l>JkX 'J ~ — fb^* 5 'o & I. * U >• - t- 

*tfl*(8io*rsr m^fz%-&izh ->x %, . ±ie^r 7 «j 

[oos3] <x^t-. iJE;o££ i 0 ftsKSfutsJi* 
^m=F r m?!* 1 <b - 2 0 • c ommtrnm Ltz . KIT . 
mezm^xmn-rz. ®s (a) £sm?s6^?£b b b^ 

ti^TJ&^ttSSBUTV^. 116 (b) (iffiaTt^S 

[0084) $ *>C. ±l£^£C^«t 9fM4aiTJt«A* 

T. @7&ffl^T» H l - t6. 87 (a) . 07 (b), 
07 ( c ) rfSiLT. ly.TC *aW=JME»btJ: 
•3 . **B^t:(fR 4 amass*?*::* b o *BtJtf«<W: 

[ 0 0 8 5 } 5tT. 17 ( a ) tc. ttfi (*3BS<0#!B 
Tfi 2 0 "C ) <7)*§#(C:Blt h M£k^^<r>tm.z T 
:«iT(i. *SWEfc. ;I a s B l^ill . 2C 
« E7i ( LMT . SeFbI 4 ^Rl± t # . ) > »a« 
E^/WH*'* 2 tfc«<r5^3£« i ■ 2 ic7)D.b 0 . 

[ 0 0 S 6 ] 127 < b ) IZ. 117 ( a ) tf)?ifcffi#3B£>?K 

a B B Js 4 ^E^'iilfJQ L-t 1 ® . 
[ 0 0 S 7 } **St*5®!Bt=#> ^«±- 3 
jSB5f£gtfi ~ • 0-10. OxlO'Ml x'K ) . j&fs 
Jff 4 ^^tt**o«B8«$B:{i 7 . ox 1 o-< ( 1/ 
K ; hf&hm 4 *H*E*>*iOl±«ft# 



=F^mztmTh. 

[ 0 0 8 S ) d S CC . -^f%JE^TT<7) . ?5 B e s3K^e 

4 C0F1E P i fc 7^<-V-3 <T)zL¥iT> Pre e>M&V>—ffl 
i^-t. ft. ildtcS^^Tis, ^E*- : l ■ Okgf/ 
c m* -£"£> S . tttt (s 2 0 X:fr h 6 0 *C t T'<?)«ffl^?fl 
STr^T. SSffi{i. 0. 3kgf/cm'K0. ~ 
k g f Xc m'^T-^SB^EyjPr^f c 1 
IS , jgfiiS 4 h E*-T«r*> *>?E B B B« 4 Of*!E P i 
r S L . L 2 iS^-^— 7 3 l=lDfc4 £7)^'^ 

p>#eif«)A: 0 W^ 7 - ^—7 3 O^^Tl Prtr ^ . 
HIT. mtLmmhfz 0 COT.^--? S^MTi rICX'< 
-ITCDK^TIP ri^. 

[0089] ±iEajKEat*i^t»4.- M b b bH4^0!*iE 

B 9 B ;1 4 «0rtE i: 7^— 7 3 ^R^T) PrtCiot xSK, 

[0090] SS<7)J 1 #CJ:bP)LTflE B e B S40l*lEd i ± 

C^(-7o?lKffiS ( 2 0 6 0*C) 7-ii. 

4 X*.— 7tS , Ms b bJ1 4 (*)<75V^ •s>3rT"-?-OR^7) P r 
t- J: o T 5 xmm 1.2* rt«*»<!»l? L±tf T . E.SI 
Sflfc*3BtfiMW4. e*«tz. 07 (b) C^-f <£ 
i<-;U37tc<toTll^?ii4JSiSSS7i'J^I-. ® 

[00 9 1 ] m? (c ) ic. 35 b b bS^#^?:07 (b) 

-f . 07 ( b ) C^T «t o izmiSi^McofS.^TF^i 
ftSl-th t , fS a B B /i 4 cop^E^fei'' L^.^— 7 3 <r>K%> 
7) P r (Sif Jot" S . "f^io"^ - E55S L^?S B B B 1 4 (S . # 
7 7,|g i . 2 73 fc^JjttgteL^^iRa 

•fi, ztttb. ?s B B B ii4j±. f%mz±r>xnmmi!r^ 

T. «a^!S*^IS?S $ixfc^TL . HI 7 (cUz- 
ZiXhl'jlZ, %iklZ7t<7X?M. (Hi 7 (a) > do. 
[00921 m&&m 1 iOltS^li: UT?f &%3&cr>-f 
<%\K Hif^.^— 7 1 SOrSV^tOiMlT:! 
-T<7)?5SS-ft(cWr -6 7^-tO«.S.ri 1 4 iZ7*l . 
H 1 5 1_ tb^l^JS^B-l 1 5 1 OI*)Eh 7.^—7 1 5 0 
R*W)fc*>Rlfi&S:S-r. KiSC^ft kX^— 71 50^ 

[009 3 1 COCkiS. feil 5iCb*$ixTi BP 

^^<0^^— ^tf&WLfrhfflxX^bZt r— t". C 
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— h- 3 ^tefr-it Eiii c at v •> £ IS 9 . jaS^^SS Cw J: 

. c^t, ±121?^ !C o T ^SiefH r 2 0 °C~~ 6 0 
tcUs ; . *«^H*<?)ji|fcBAK:J:ntf. 0'C~S5 

' [00 9 5] COS*. t^HOIfsO*^!: 

[ 00 96) sMWJOiEJWS^^tMK- His. HE 

li'ftHRl £ 4 Sj# =£ - H X" *) «t ^ . © L ^ >-t;H5miJP* i ' 
p3K*it4 1 PS (In-plain switched) ^-F. TN 
=: — F . STN (Super Twistsd Nematic) ; £ — K. 5a 
BWIiflNte- K - iA^^8 

^ £ 4 7 - "7 9 - 7' 5 y 7 =£ - H (NB) RTSlctfM 
&Lem.7nt%& S --?<)— 4 h^-V (NW) 

^ J b f£f3t 4 •_ i: I © ,. X^.—t?Bf£SSt- 
B5 L ■ t ii . *5SftOJKBT«± - 3 0 0 (1/ mm'i 
\_stzif- . *JL\ OS/mm* 73^*/L2 0 0 OfB/mrn 2 
= T'(5. Pl^CKSfi^t'A&, C«. 

> zmxih^t tfn t x-hi\i£.. x^— *<?>mjjiffi& 
wm-z mtmf 4 ... ^sje* 5 5 ii. . m m 2 y.T;-^- 1. 

BifSTfl i> , s . 2 0 0 0 Jl/m rn = 



siSEcofe*.?:^"^^? ^cos^r 4 2 a^a±co^,-<- 
arc* 6. 

[009 7) aJsSESSOJKEfCti. X"*.— *f<0— »4» L< 

x-f iiiscfcur. s®rac«»— tco . 3kgf /'c 

m : COE Ai T"f?J± LTi-'o * v . ffll^tf. ^.^-^TfM • 
Si. W^yZfmikth^t izii <0 . 0 . lkgf 
/' c m^b 1 . 0kgf/cm^ T'«9fej— ^JfJECi 
mas 1*ET*> 4 - 

100 98) $<bct±, p^-^crmm^m^sBm-th 
mB^a^^^iB^fSa* 4 oi*iao*i»tr «t 9 

iexfiUT*>«L-S:^^v>. COIS. 'fl5 B E B S4cO(*lS^IX 
9 5 ^:/L0. lkgf/cm ! Ml. 0kg 

[00 9 9) 9-*mfc LT . *JBM50»!BT1i. 

fBfcrffU^'uy^-K'Jv— ft*ft. T^9.^ 

■fb^ • ^' U a ^ U "7 — fb-^4) - "'J^fW 

y&tf 'j -7 -{k** . # u 7 u ^ u -? -i b^co 
le-fb^^n ^ i >t . 2 astJLh r a* ui^ ^_ . 

t L < U^' 9 "7- To 4 fb-^^i- «t ~>~C h fflmiZ0z 
[0100] £*:*JI»0#!BT'(i, ±E»SS:fflv^T 

[oion-st. *mm>fc®x'ii. 

tWTAi/'javSKffi^ta-S i TFTS®. 
r 5 •< ' <- I^S^c 7 ".)*' <j is 'J n y T FT1I . c- h iZiz 
<&rS^ 9 > 9 3 >'T F TM. I»T— — J: 435^*' 

KTF DA^fiSUiX^ZlSS^ST 7 f - < 7"? h 9 7 aI 

[0102) sfc. X^— tar ts 5-7 -f /U^-iOiHis; 
gficOilTcgT-lc^LT^i^,. zcom. ztih<r>x^- 
ga*>ib(E!?S / ^fflKS£'fk<50^^. jSa^Tt^criiR 

^Tg|Tft4, 
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b m^m^m^mmmx h 4 . immn&m.x-i$. . m 

&fS 4 CftiT. MS 2 0 .. MJ^21*'i» 
**i«HHMRgiKft* 2 2 fciUfcaMHWMftffiffi* 
«3^^£j^tf:£fc 'J 99. 

f A 4 . fEa B a 2 0(1 JUtH^ 

1 7f tt T 4 fEft - * fcti**tf»-#Sr$- V HC 

•sd^ £ * / )- "7 - 9 mmm * it 4 ffiftT'S) 4 . ft - 

fEs B B 2 0 > m-Tt^ b0 7A21t cvfcmttmi . 
J: -5-4^1 k o7iT^>4. 

[oi 04 ] zcoji 0 tci^7s-Ttt&Mm¥em.7Fm=rx- 

5=(c^-r-&rai|^*S)ot. 2^t£M2rP<£1~4/2£'X 

m<omm 1 k ra^a^^— r.rav wtaw&fc t 

-T-fiSffcf^iftftr «-7>2 k • - ?zm3fi&M 

H vr< ArnfaarkflBHSflESeSi om3 5x; 

fc. »#?#lfcS«M 2 2«>fW«i:. M^S 

BBC*^SHB* k ?SB E B^f4<7)iI^f4 2 XSSASK 
J: 0 S«BJl=5C* L - WRX»i«J1«<0!!Sltt= J: 0 
^filSE(tr«^SirT, fl^klS^k z:*§T>It£^4 
•2 t (2 i 0 XftT-ftmtLm&tS 2 2 htih . 

(oi 05} *wkm.<r>mm.2 -ct±a^*»+s 

?:/l-7 t7-TF TSlSOffll. SSStJ^SartEU^^ro 
t^'J>-'ja>'TFT 9tt . f&el ?' o -t 7, at 'J >• 'J 3 
yTFTSS. ta^S'i-hW^eicj: osSA-ft^ ri^ 

f^j->'J3>'TFTM. Sir^-FTFD 
CftK*n422tg^ST7T- 4 7"7 h 'J 7^SIfi k" 

s. 

[0i06]7'D i/ x 7i-.= >T - X7\* ■< 9 4 Tt 

4 2 t i> h 4 l 2 <7>tz#>. T F T & i'riM S fc^ T 7 
t < 7 -7 h 'J 7 ^.S«Ort - jcrrSis I «f viBitffl - Pi 

h 2 c IZ X 0 - I37H77.r. KPffiaStErsitET- . g" 



[oi'OT] (Mja^gis ) n i oitmtecozm.stz 

?KB B a S^S^ li - ^JlOfi 2 T'IcJ* L fcWii^ffES 
?SB B BS^r>:f§]^^rk^. ffl^. 
?S B B s a^*T-C«oT , 7,^-^ftf0!itedvJ^(-m(3:'/* 
^vtiJS^^fftW. 27X(a, W#^#t*S 
ff5B B 3«^^^ 5 - ^B E B7j-^ <0ffi«rtS**ffi6T/hS £ - 

EB^T^-GS-flWtriiWW^T* -ot2^\ S^t 1 

■th&m&hh. -c2T\ ±SE«SS:»»1-4/ift, * 
SSS6^>»S 3 kz^h^^WmM^Mmm^t . « 
SS<?MBJB 1 tc*5t - ' KBJ L fc^feT*'*— WcWtt Srft 

tt4?^J:^ (ciffix $ ixT v= S . PI /. if . Rit^OA 

timxmm.T^mzm.m ta*) -t&t2<7>mm%m& 

S^gl 2 S ft & k * cOjlffl^itiSS 2Sftf*. SE 
oT. — »WCt4. SffiiBEEfflti. flSBfiflEEffl i 0 
i> JE^JfiJESa k =3r 5 . 5r4J - ViftttWrntBAB 2 2 

4. SD*>. -^S^tC^TflSI«:k?SB 9 B«fl^«^ 

H^ssjttc ± 0 IfflB* 2 »■£ c -frT . fe B s k iU^ 
^ h r ffl ^Rl S * 4 2 t l>z «t 0 HfflrtS fS B B B il 2 2 

[0 1081OT. *^Sg^-fi|.3C^47SB 3 3 «7K«i- 

^SffeB^^rf^ift-4, 
[0109)11 10 (a) . 010 (b) . 110 
(c) r#s?.L-C. UHTlcSiffilrfflffiSE^J: 9'. 

aqic^4ySB B B«^* ; i 1 (-= t.4ffiit±OS5flr:tc-oi Ift 

B/1T4, 

[01 1 0 } tcT'. HI 0 ( a > CSS (*mife<7>BB 
Xli.2 0*C) cOi|#(-o!t4^3 B a^S^4r;fl?.2-^. 
■f . 2 W«!BT-ti . t 2 2«#7X5I 

1. 2.lztfthS.t> (WT, ^.1^1*1.52^,. 5 k 
co^iOE^ ^hlffld 1 ^ 2R<?)/if 7 7.SS1. 2 Cflni? 
0. r^al. 7.^-^3» i E^cilT«'>4. 
[011 1}!110 (b)(C. 01 0 (a) <J0?g?S*t!B 
cOfSB B B«^»^r^;l (alsjOfi^lB-CtiSS-C) K# 
» JEA***^ Ott!B* ^ L T u 4 . 2 OttJBT- 
ti . JnSttc j: ij fe B s ;l toEtfima LX ^ 4 . 
JBC^i »T l;7^-t 3 oaUBSB(£St£ 7 . 0 — 10. 
0j i 0-5 U ' H ; - SB B B*Tf4^?MfSS;i7 . 0 
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x l 0 " 4 ( 1 /K ) . h 'J 9 7. 2 1 <Tj%iMW& 

rz . £ AJI 2 2 (cfeft^jEA 20> *#t=-? h 'J 7 2 1 

3 a.^ k#t^ hv 72.21 co&mziz t a, t'mnv 

? . Sd?!.(c J: 5 ^s/fiRE^MsSJa 2 0 

[01 1 2 ] HI He. — STC^EOTT'^^a^* 

REP i > 3 Pri <rM{&?)—m r ^ 
: jsi . (5]@tc^^T(5. -kfS&W 1 • 0kg f / c m 

1 xh b. s.ti. ii2o , c* i b6 0'Cs Z'<r>&m<r> 

MT**t. iltttt. 0. 3kgf/cms^0. 
7 k g f/cm ; i^T'50i5SOE7] P r^T-, * 
»^*^JHfc»*t: J: ft-tf - O'C^SS WiSS 
3. 0. 1 kgf/cm J K0. 9ksf/cm^E 
jjMUK-fci- >T t . Hi 1 c P]** 'J -70«tte*t 
c>^'jllir$7'LT^-i>. Hi 1 l-fe^T. H*f; 

L . — gjffi&L, 2 fiT.^.— 9" 3 \,Ztoi->hE.1rt tch^S. 
{±LWm?>?Z 0 7)7-^. — V 3 iOS^Zl P r r^T. UTF. 
#{iLSa^A: 0 9" 3 irmc^^-if 3 

[0 1 13} ±ieSEffiS3£*SOTli:. leMfiSb^ 
^— f 360^71 Pr b7Pi±L-r7XoCO?Dti;x^Ei: = 

RE > 7,'<— *t 3 O/X^.t) P riCl-jt ^SWEH^iS: 

[0.1 14] ag<0±.#l-J£fflLTMB B B JiRE75 f ±^-f 
% y .X ^— * 3 T^fej) P r (iiS^-t & # . *mti&<Vl& 
mz&l7% 2 0'C-6 0*CO{S^affi«BT'ti. 7^- 
■9- 3 (iJRKlESE^ Prrftl) ( 0 "Orb 8 5"C<Oii« 
SBCfc^T£>|S|«) - rt^*>. JESS Sfttv 
— ifii . jSftiS 2 2 R7jv tfc httX : *:<r>m$£h P r (c J; 

^•«!B&S»ri* SJRWC HI 0 (b.) (c^-f J: -} 

1 - . >-/l-§57 t; .-t o t us * ft 4 ffl*»5J-ia>h . raw. 

[01 1 5 1 Hi 1 0 ( c ) CSA***^ SrH 1 0 

=KJg£*t\ Hi 0 ( b ) i-^-fi ') t-iSfiflaSOSSfl 
SSSrr^at^. t . jRflJlrtE***^ LT.^— ? 3 

2 ii . 7.SJS 1 . 2 > X^--*f 3 > fr'JSCti IS L & 
tffcBUtr*. -Wert. l B B B i2 2{;. tm^zX^X 

* ... umtix. m&VLW bM®*zm* $ *ut**-c 

b . H 1 0 ( c ) ^.?ft& J: 'j cc . ^-klZTt^m 
(mi 0 < a ) ) 

[0 1 16] tub. 7.^-^;:!¥t£i*rav^Mt,.-uf 



S^-^l7.S«s B 9 s T'(i. ^B^r^^iRTi-^^ h 'J 7 7. 4 1 

[01 17} sfe. ?S 3 e eS^^^)Vl^r®iI (CTitf 

0 *C ) S t'fST S ir i. . f&FaiS OJ5^ T c tiSfeJ^f & 
d { . C W##T' t> . no c^-r i 7 (CX^-t 3 
ftr; P r J: o X . iS 3 %/l 2 2 c ^-^tc^ 

"ft*. 5rfe. ffiatf5**Tt,-. ^BREia^SL. ?g 
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